Introduction
The term "undiversion" was coined by Hendren (1) and originally referred to the refunctionalisation of the urinary tract after prior urinary diversion. Changing one form of urinary diversion into another was initially termed "secondary diversion" and later on called "conversion". The establishment and standardisation of continent urinary diversion has brought about an important change in terminology.
Terminology and indications
Undiversion implies that after a period of urinary diversion, the bladder is again to serve as a storage organ for urine. Undiversion surgery as well as the term "undiversion" must be regarded as historical for reasons to be discussed later on.
Conversion is to be differentiated according to the present type of diversion and the type of diversion that is to be created. Subsequently, when an incontinent form of diversion is changed into another form of incontinent diversion, this type of operation is called incontinent conversion. An example would be when an ileal conduit is converted to a colon conduit due to recurrent pyelonephritis or when transureteroureterostomy is changed to a conduit. Generally, incontinent conversion is performed to correct faults or shortcomings of incontinent forms of diversion. Continent conversion, on the other hand, is a novel term and adverts changing an incontinent diversion into a continent one. Equally, the indication for continent conversion can be a problem with the incontinent diversion, otherwise surgery can be indicated for just cosmetic reasons. Continent diversion may not be the ideal method of urinary diversion but all else being equal, it improves the patient's body image by eliminating an external collection device and serves in stabilising or even improving renal function. As aspects of self-esteem and quality of life are especially important to young adults and children entering puberty, it is mainly this group of patients that will inquire about the possibility of changing their incontinent form of urinary diversion into a continent one.
Urinary diversion can be categorised as temporary, intermediary or permanent. Intermediary diversion plays an important role in this respect as the term indirectly expresses that conversion surgery is planned later on.
Undiuersion
Even though the refunctionalisation of the previously diverted urinary tract is a praiseworthy undertaking, the results of this type of surgery are not convincing. Hendren, reporting on a series of undiversion in 182 patients since 1969 observed eight late deaths. 23 patients required transplantation and an additional 40 of these 182 cases are thought to require transplantation within the decade (2) . Several patients required multiple operations to correct reflux (3). The operative procedures employed are always long and technically difficult and to say the least adventurous (2, 4, 5) . Undiversion has not enjoyed broad popularity and, in the light of the good functional and cosmetic results of continent urinary diversion, is hardly indicated nowadays.
Temporary and Intermediary Diversion
The following aspects are of interest if a temporary or intermediary diversion is required. After decompression of the upper urinary tract there will be several cases in which surgical correction of the underlying cause will suffice. Urethral valves are a good example for such a strategy. Other patients may require extensive reconstruction procedures. Some cases will remain where renal failure, severe infection, poor ureteral peristalsis or the patients' general condition make immediate reconstructive surgery hazardous. So a suitable procedure for temporary diversion should fulfill the following criteria.
The drainage should be effective and easy to establish. The procedure should be fully reversible without damage to the blood supply of the ureter, pyelon or kidneys. Diversion by a nephrostomy tube fulfils most of these criteria, but when diversion over a longer period is necessary several problems related to the tube may occur: risk of dislocation, stoma care, necessity for sedation or even anaesthesia for each exchange of the tube in children and decreasing compliance of the parents. Therefore operative decompression is to be preferred if long-term diversion is expected. The operative technique should respect the ureter's blood supply to provide stomal viability and prevent strictures. A pathway for urine flow to the bladder should remain, thereby obviating complete defunctionalisation with its potential of vesical contracture. The procedure should be reversible by a simple closure method which will not interrupt or interfere with a subsequent reimplantation of the ureters into the bladder (6) .
The Johnston skin bridge loop (7) as well as the Perlmutter and tank loop ureterostomy (8) had the disadvantage that little or no urine flows down to the distal limb of the ureter. The Sober Yureterostomy (9) permits decompression and passage of the urine into the bladder at the same time, but the stoma is a terminal stoma and apt to stenosis. In general, all end cutaneous ureterostomies are liable to stenosis (10) . The ring ureterostomy and the pyelocutaneostomy overcome these problems, fulfill the outlined criteria and represent the preferred techniques.
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The Colon Conduit
The possibility to convert any incontinent form of urinary diversion into a continent form changed the status of intermediary diversion. Techniques such as ureterocutaneostomy, pyelocutaneostomy or the colonic conduit were accepted as permanent and final solutions in the recent past. Nowadays, they are more often implemented for a certain time and later converted into a continent form whenever possible. Intermediary forms of diversion are employed when previous surgery fails. Failed antirefluxive operations, attempts of megaureter tapering or failed bladder closure in exstrophy, resulting in incontinence and dilatation of the upper urinary tract are such examples. Furthermore, patients with neurogenic bladder disturbances often require intermediary diversion when conservative therapy, including clean intermittent catheterisation, do not produce satisfactory results. The col- Fig. 1 onic conduit is a form of diversion allowing urinary drainage at a low pressure. Over a long period the Bricker ileal conduit (11) represented the gold standard of urinary diversion. However, in the long run it often led to upper tract impairment (12) . The colonic conduit presents several advantages: -the possibility of antirefluxive ureteral implantation ( Figure 1) ; -the applicability of constructing in an anisoperistaltic and isoperistaltic direction; -lesser tendency towards loop elongation and stomal stenosis; -lower pressure due to bowel peristalsis (13); -lesser reabsorption rate of potassium and urea (14) . The high percentage of damage of the upper tract after colonic conduit (48%) described by Elder and co-workers (15) must be seen in relation to the high percentage of refluxing conduits in their series (58%). This could also be confirmed by other authors (16, 17) underlining the importance of antirefluxive ureteral implantation. The outcome of intermediary diversion also depends on the previous damage of the upper urinary tract due to dilatation and pyelonephritis.
Own Experience
From 1967 to 1983 a sigmoid conduit was performed in 94 children with a mean age of7.2 years at the time of operation. Indications for the operation was a neuropathic bladder in 76, exstrophy or incontinent epispadias in 7 and various indications in 11 children. We encountered the following complications.
Bowel obstruction was observed in 4.2% and stoma stenosis in 10.6%. 7.4% of the patients developed stones during the follow-up period. Stenosis at the implantation site necessitating neoimplantation was noted in 11 children (11.7%). In an additional 3 children nephrectomy had to be performed for the same reason. Another child required a temporary percutaneous nephrostomy.
94 of 124 preoperatively dilated renal units showed a decrease in dilatation postoperatively, whereas in 10 units dilatation increased. 9 of 49 renal units which had pyelonephritic changes preoperatively showed further changes during follow-up. In an additional two renal units, 129 pyelonephritic changes were noted during followup even though these changes were not present preoperatively. We believe that dilated ureters and ureters with a thick and hypertrophic wall are prone to stenosis at the implantation site. The risk of postoperative dilatation is severely increased. Therefore intermediate diversion should be performed at an early stage of disease and not be considered as the ultimate solution.
Continent Diversion
Many forms of continent urinary diversion are available, each with their particular advantages and disadvantages (12, 18, 19) . All forms of continent diversion rival with each other to achieve certain goals. The ideal form affords the opportunity to store large amounts of urine at low pressure, allow antirefluxive ureteral implantation and permit voiding or easy catheterisation at convenient intervals. We prefer the Mainz pouch I technique for construction of a catheterisable ileocecal reservoir and have achieved very satisfying functional and cosmetic results (20, 21) (Figure 2a,b) .
Ureterosigmoidostomy was a very popular form of permanent urinary diversion in the second quarter of this century, especiallyin childhood. Due to a high postoperative complication rate and deterioration of the upper urinary tract, the number of ureterosigmoidostomies however steadily declined. Renal insufficiency and uraemia were not uncommon (22, 23) . Increasing reports of colonic tumours developing many years after ureterosigmoidostomy (mean 22 years) further reduced the frequency of this operation (10, 24, 25) . The broad introduction of antibiotics and drugs for treating and preventing hyperchloraemic acidosis as well as the possibility of creating non-obstructive, nonrefluxing ureterointestinal anastomosis rekindled interest in this proven surgical technique.
Encouraged by our excellent results in the past and a continence rate exceeding 90%, ureterosigmoidostomy was the treatment of choice for bladder exstrophy at our institution (26) . Based on experience gained from urodynamic investigations of different forms of urinary diversion, we developed a modification of this classicaltechni- Fig. 2a que of ureterosigmoidostomy termed the Sigmarectum pouch (Mainz Pouch II) (27) . The Sigmarectum pouch has many properties that a continent form of urinary diversion should preferably possess (Figure 3) .
The prognosis of patients with neuropathic bladders has drastically changed by the introduction of dean intermittent catheterisation (C.LC.). The broad implementation of selectiveand potent drugs such as anticholinergics has supported this conservative treatment. In past decades these patients usually died due to renal insufficiency. In this day and age, however, the prognosis can be considered as good. Nevertheless, for patients bound to a wheel chair, intermittent transurethral catheterisation causes problems due to body disproportion and immobility. For these patients a continent urinary diversion with the stoma located in the area of the umbilicus is an ideal solution. For patients with a neuropathic bladder and in good orthopaedic condition, bladder augmentation is still an excellent solution. 
Continent Conversion
When planning continent conversion several aspects must be carefully examined:
Indication
Equally as important as the technical details of the operation is the correct indication. Surgery either takes place to correct faults or shortcomings of the existing form of diversion, or continent conversion is desired purely for cosmetic reasons. Continence and a positive body image are the aspects that are most important to the patient, especially the adolescent patient. Incontinent diversions are not acceptable to these patients and conversion to a continent form is frequently desired. Boyd and associates (28) surveyed the psychological impact of continent and ileal conduit diversion in a large group of patients. Patients with ileal conduits had the poorest self-image, as defined by a decrease in sexual desire and avoidance of all forms of physical contact. A subset of patients in that series who underwent conversion to a continent pouch were statistically the most physically and sexually active of all the groups studied.
Preconditions
It must be checked whether the patient fulfils all the prerequisites for the respective form of continent diversion, i.e. when a Mainz pouch II is desired the anal sphincter must be competent and previous irradiation or pronounced upper tract dilatation must be excluded. 131 special interest is the question whether the loss of the ileocecal segment might equally lead to metabolic problems in the long run. A critical review of the literature suggests that vitamin B12 malabsorption might occur in cases where more than 60 to 80 em of ileum are resected. However bile acid malabsorption may already be possible after resection of 30 to 50 cm of ileum. The Mainz pouch I technique necessitates the resection of 24 to 30 em of terminal ileum so that the question of late bile acid malabsorption remains open. A follow-up of 24 children with a mean follow-up time of 20 months revealed vitamin B12 folic acid and biliary acid to be within a physiologic range.
Bowel Function
Moreover, patients desiring continent conversion have often undergone extensive bowel resection and subsequently have frequent defecations. These patients as well as patients with meningomyelocele will be heavily affected by the loss of the ileocecal valve during construction of an ileocecal reservoir, as the
Renal function and metabolics
Many patients desiring conversion of an incontinent form of diversion to a continent one have compromised renal function and it is very important to take aspects of renal physiology and metabolics into account. A serum creatinine level of 1.5 mg/ dl must be regarded as borderline for continent conversion. This value is based on empirical data, l.e, almost all patients with creatinine above 1.5 in large series had to be changed back to a conduit. The early correction of the acid-base metabolism is of the utmost importance, especially in these cases. Alkalinising drugs should be given orally if the base excess drops below -2.5. Of intestinal transit time is reduced and malabsorption as well as pronounced diarrhea may result. In these cases functional reconstruction of the ileocecal valve by embedding the ileum into the ascending colon via a submucosal tunnel analogous to the technique employed when creating the continence mechanism during the Mainz pouch procedure using the appendix, is very beneficial (Figure 4 ).
First clinical experience in 12 patients using this operative technique is promising (29) . The surgically reconstructed valve genuinely mimics the physiological function of the authentic valve and a marked transit time prolongation without evidence of obstruction is observed.
Whenever possible the previously used bowel segment should be incorporated into the continent reservoir ( Figures 5 and 6 ). This reduces the length of bowel necessary for reservoir construction and has the advantage that the ureters do not have to be reimplanted if previous implantation had been performed in an antirefluxive manner.
Own Experience
Since 1972 a total of 34 patients had continent conversion at our institution (Table 1 ).13 patients were younger than 15 years of age, 26 were younger than 30 and 8 were older than 30 years. The mean follow-up is 6.2 years (range 1 month-10 years).
25 patients received an ileocecal reservoir (Mainz pouch I) of which 14 had a colonic conduit, 7 an ileal conduit and 4 had a ureterocutaneostomy. In all the patients with a colonic conduit and in 3 patients with an ileal conduit, the conduit was incorporated into the pouch. In 2 children a colon Table 1 conduit was converted into a Mainz pouch II and in one case into a ureterosigmoidostomy at a time at which the Mainz pouch II had not yet been developed. In all of them the split colonic conduit was anastomosed to the recto-sigmoid. In another child an ileal conduit was converted to ureterosigmoidostomy, but in order to allow antirefluxive ureteral implantation the standard technique for ureterosigmoidostomy had to be performed. This child was incontinent and subsequently received a colonic conduit. The three children with the conduit-patch anastomosed to the rectum are completely continent and show stable renal function.
Conclusions
A standard technique for conversion cannot be recommended. The surgeon's decision which form of urinary diversion to select should be based on the individual aspects of the respective case and should not conform to fixed strategies.
It must be kept in mind that every secondary intervention is accompanied by a higher risk of complications and failure. Therefore conversion procedures should remain an operation to be performed at highly qualified centres with adequate intensive care units. Realistic expectations pertaining to surgery and outcome should be conveyed to the patient.
It is most certainly premature to conclude that continent diversion is the "ideal" form of urinary diversion, since long-term follow-up is lacking. However, all else being equal, this form of urinary diversion seems to give the patient the best quality of life. For those children with severely impaired renal function or other factors forbidding continent diversion at a given time, the colonic conduit seems to be the most advantageous, and not only in respect to later conversion.
